stomach and lung cancers tend to show a reduced risk in higher-SES individuals, such as professional and managerial workers. 3 Major lifestyle risk behaviors, such as smoking and alcohol consumption, are thought to underlie the observed socioeconomic gradient in cancer risk. 3 For example, smoking is less prevalent in higher occupational class, and this may account for a lower risk of stomach and lung cancer. 4, 5 In Japan, as well as in other Asian countries, although previous studies investigated the association between occupational class and cancer mortality (but not incidence) 6, 7 or the ecological association between cancer incidence and regional-level SES (but not individual level), 8, 9 few studies evaluated the association of occupational class and risk of cancer incidence using individual-level data. Also, the background cancer risks associated with occupational class differ between western and nonwestern contexts. For example, compared with Western countries, the distribution of H. pylori infection (stomach cancer risk) is higher in Japan. 2, 10 For socioeconomic patterns for other potential cancer risks related to occupation, work-related psychological stress partly differ between these two contexts. 11 In contrast to Western countries, where occupational stress is typically higher among low-occupational classes compared with high-occupational ones, the opposite pattern has been seen in Japan (eg high suicide rate in managerial position). 6, 11 Recently, with regard to major cancer incidence among women in Japan, we found a reduced risk of stomach and lung cancer and an excess risk of breast cancer in higher occupational class using individual-level data. 10 However, the association among men remains unclear in Japan. As applying female results to men is inappropriate due to etiology of cancer 12 and distribution of occupational class, 6 it is necessary to determine socioeconomic inequalities in male cancer incidence separately from those with females. Using a nationwide, multicenter inpatient dataset including individual-level clinical data and occupational information, we examined whether the risk of male cancer incidence is associated with occupational class in Japan. We also determined whether the observed association persists even after controlling for smoking and alcohol consumption.
| MATERIALS AND METHODS

| Study setting
We conducted a multicenter, hospital-based matched casecontrol study using male inpatient data from the Inpatient Clinico-Occupational Database of Rosai Hospital Group (ICOD-R), run by the Japan Organization of Occupational Health and Safety (JOHAS). Details of ICOD-R have been described elsewhere. 10, 11, [13] [14] [15] Briefly, the Rosai Hospital group consists of 33 general hospitals in main urban areas and rural areas of Japan; it has collected medical chart information confirmed by physicians (including basic socio-demographic characteristics, clinical history, and diagnosis of current and past diseases, pathological information, treatment, and outcome for every inpatient) since 1984. The clinical diagnosis and comorbid diseases, extracted from physicians' medical charts confirmed at discharge, are coded according to the International Classification of Diseases, 9th Revision (ICD-9) or 10th Revision (ICD-10). 10, 11, [13] [14] [15] Although the Rosai Hospitals were initially established by the Ministry of Labour of Japan in 1949 for the working population, the hospital group has since expanded coverage to the general population as well as the working population. 14 The profiles of the patients, including occupational class, are nationally representative. 10, 11 From questionnaires completed at the time of admission, ICOD-R also includes the occupational history of every inpatient (current and three most recent jobs with duration) as well as smoking and alcohol habits (status, daily amount, and duration). Detailed occupational history is coded with the three-digit codes of the standardized national classification, the Japan Standard Occupational Classification and Japan Standard Industrial Classification, corresponding, respectively, to the International Standard Industrial Classification and International Standard Occupational Classification; JOHAS updated the previous job codes to be consistent with changes in coding practice according to the revisions of the standardized national classification. 10, 11, [13] [14] [15] Written informed consent was obtained before patients completed the questionnaires; trained registrars and nurses are in charge of registering the data. The database currently contains data from over 6 million inpatients. We obtained a de-identified dataset under the research agreement between the authors and JOHAS, and the research ethics committees of The University of Tokyo, Tokyo (Protocol Number 3890-5) and Kanto Rosai Hospital, Kanagawa (Protocol Number 2014-38) approved the study.
| Cases and controls
The study subjects comprised 1 240 370 subjects (214 123 male cancer cases and their 1 026 247 male hospital controls) aged 20 years and older admitted to the hospital between 1984 and 2016. To select cases and controls from the same source population, we randomly sampled five controls for each cancer case, matched for age, admission date, and admitting hospital. 10, 14 The matching process, however, generated less than five controls for some cases. The cancer cases comprised those patients whose main diagnosis was initial cancer, confirmed by physicians on discharge with their medical chart information, pathological, or imaging information (computed tomography, magnetic resonance imaging, and endoscopy). 10, 11, [13] [14] [15] We defined cancer incidence as the first-time admission to the hospitals with a cancer diagnosis; the validation for the diagnosis corresponding to ICD-9 or ICD-10 in the database has been described elsewhere. 10, 11, [13] [14] [15] The database is unique to the Rosai Hospital group and so differs from medical claims data, which may have less diagnostic accuracy. 16 Following national statistics in Japan, 1, 17, 18 we specified the top 10 common male cancer sites: stomach, lung, colorectum, prostate, liver, esophagus, pancreas, bladder, kidney (including pelvis and ureter), and malignant lymphoma (Table S1 ). Less common cancers were additionally specified. The prevalence of these cancers was mostly identical to that in national statistics, and the total of our male cancer cases amounted ~2% of the total incidence of male cancer in Japan (Table S1) . 1, 17, 18 Based on a methodology used in previous studies, 10, 11 our controls comprised male patients diagnosed with eye and ear disease (ICD-9, 360-389 and ICD-10, H00-H95; 36.5%), genitourinary system disease (ICD-9, 580-629 and ICD-10, N00-N99; 42.9%), infectious and parasitic disease (ICD-9, 1-136 and ICD-10, A00-B99; 13.6%), or skin diseases (ICD-9, 680-709 and ICD-10, L00-L99; 7.0%), which were not linked to occupational class ( Figure  S1 ).
| Occupational class and covariates
To classify occupational class, we chose the longest-held job for each patient from his occupational history (current and three most recent jobs). 10, 11 The longest-held occupations were classified into four occupational classes (bluecollar, service, professional, and manager), cross-classified by three industrial clusters (blue-collar industry, service industry, and white-collar industry; Figure S2 ). 10, 11 That is, the blue-collar industry included agriculture, forestry and fisheries, mining and quarrying of stone, construction, manufacturing, electricity, gas, heat supply and water, and transport and postal services; the service industry included wholesale and retail trade, accommodations, eating and drinking services, living-related, personal and amusement services, compound services, and services not elsewhere categorized; and the white-collar industry included information and communications, finance and insurance, real estate, goods rental and leasing, education and learning support, medical, health care and welfare, and government except elsewhere classified. 10, 11 The "other" group comprised patients who were not actively engaged in paid employment (unemployed, nonworker, miscellaneous worker, and student) were additionally specified. Confounding factors included age, admission date, and admitting hospitals, and mediating factors included smoking (log [1 + pack-year]) and alcohol consumption (log [1 + daily gram of ethanol intake]). 10, 11, 13, 14 Drinking habits
were assessed prior to symptom onset related to admission.
| Statistical analysis
Overall one-third of the study subjects had missing data, and excluding those with missing data may lead to biased inference. 11 To deal with missing data, we performed multiple imputation for missing data among 1 240 370 study subjects using all data, including occupational class, smoking, and alcohol consumption. 10, 11, 19 Five imputed datasets with Multiple Imputation by Chained Equations method were generated. 10, 11, 19 The following missing data were multiply imputed: occupational class (350 751, 28.3%), smoking (385 511, 31.1%), alcohol consumption (478 059, 38.5%).
10,11
Next, using blue-collar workers in blue-collar industries as the referent group, odds ratios (ORs), and 95% confidence intervals (CIs) in each occupational class for specific cancer sites and overall cancer incidence were estimated by conditional logistic regression with multiple imputation, matched for age, admission date, and admitting hospital (model 1). 10, 11, 19 To assess the contribution of major modifiable risk factors, smoking and alcohol consumption were additionally adjusted (model 2). In sensitivity analyses, based on the distribution of our data and previous studies from ICOD-R, we performed stratified analyses by age (20- 
| RESULTS
The mean age [mean (SD)] in the controls and cases was, respectively, 67 (11) years and 67 (11) years. Higher occupational class was clearly associated with reduced risks for stomach and lung cancer. In all three industries, higher occupational class men (professionals and managers) had significantly lower odds ratios for stomach and lung cancer, with the exception of risk for stomach cancer in managers in blue-collar industries (Table 1 ). Even after fully controlling for smoking and alcohol consumption, the
T A B L E 1 Odds ratios of each occupational class associated with risk for top 10 common cancers and overall cancer incidence in Japan observed lower odds in higher occupational class across all industries were not attenuated and remained significantly associated with stomach cancer (adjusted OR ranged from 0.80 for managers in white-collar industries to 0.93 for professionals in blue-collar industries) and lung cancer (adjusted OR ranged from 0.66 for managers in white-collar industries to 0.83 for managers in blue-collar industries; model 2, Table 1 ). Additionally, service workers in all industries and blue-collar workers in service and whitecollar industries also had significantly lower odds ratios for lung cancer. Among the remainder of the top 10 common cancers, higher occupational class in white-collar industries was associated with reduced risks for liver, esophagus, and bladder cancer, as well as malignant lymphoma (Table 1 ). Higher occupational class tended to be associated with potentially lower risk for pancreatic cancer (although not statistically significant), while occupational class was not clearly associated with colorectal cancer risk ( Table 1) . By contrast, an excess cancer risk was associated with professionals in white-collar industries for prostate cancer, as well as a tendency of excess risk with higher occupational class in blue-collar industries was observed for kidney cancer ( Table 1) . As a whole, a reduced risk was associated with higher occupational class for overall cancer incidence (Table 1) .
Some less common cancers (such as gallbladder and bile duct cancer, leukemia, and multiple myeloma) appeared to hint at a reduced risk with higher occupational class (Table  S2 ). The results of sensitivity analyses showed almost the same occupational gradient patterns as seen in the main result (Tables 2 and 3; Table S3 and Figure S3 ).
| DISCUSSION
| All cancer sites
In Western countries, overall male cancer incidence has shown a slightly inverse socioeconomic gradient (reduced risk with higher occupational class). 3 Focusing on the odds ratios for cancer incidence in higher-SES groups (ie managers and professionals) across industrial clusters, we observed an inverse socioeconomic gradient in Japan, explained by reduced incidence among higher occupational class groups for stomach, lung, liver, esophagus, and bladder cancer, as well as malignant lymphoma.
| Inverse occupational gradient
Although smoking and alcohol consumption may substantially mediate the inverse socioeconomic gradient for 
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| ZAITSU eT Al. stomach and lung cancer in Western countries, 3,4,21 controlling for these behaviors did not fully explain the inverse gradients in the present study. This pattern concurs with the inverse socioeconomic gradient for female stomach and lung cancer incidence in Japan we found in a previous study (eg ORs for managers in blue-collar industries were 0.67 for stomach cancer and 0.40 for lung cancer). 10 Therefore, irrespective of sex differences, other factors, such as dietary habits (high salt diet) and H. pylori infection for stomach cancer and occupational/industrial differences in environmental exposure for lung cancer, may play a role. 10, 22 Indeed, blue-collar workers in white-collar industries, as well as service workers in all industrial clusters, showed lower odds ratios for lung cancer risk compared with blue-collar workers in blue-collar industries, which also suggests the occupational and industrial differences in environmental exposure to unknown hazardous substance and/or to passive smoking in the workplace linked to lung cancer risk. Studies in western settings have found an inverse socioeconomic gradient for esophagus cancer (as we did), while gradients for liver and pancreas cancer have been less clear. 3, 4, 21 We observed a reduced risk with higher occupational class for esophagus and liver cancer, as well as a potentially lower risk among higher-status occupations for pancreas cancer, even after controlling for behavioral risk factors. Dietary habits (vegetables and fruits) may be associated with a reduced risk for these cancers; however, the protective effect remains controversial in the Japanese population. 23 As we observed a reduced liver cancer risk not only in high-occupational class but also in white-collar industries regardless of occupational class, socioeconomic disparities in Hepatitis C infection may additionally contribute to the observed socioeconomic gradients in liver cancer. 4 A socioeconomic gradient for bladder cancer and malignant lymphoma has not been consistently observed in Western countries, 3 while we found an inverse socioeconomic gradient. Our findings may be attributable to exposure to aromatic amines in certain high-risk occupation (for bladder cancer) 13, 14 as well as the use of pesticides (in the case of malignant lymphoma). 24 Among women in Japan, a socioeconomic gradient was not observed for esophagus, liver, pancreas, bladder cancer, and malignant lymphoma. 10 These differences between men and women regarding socioeconomic patterns may imply a possible sex difference in occupational roles in the same job category 19 ; however, other relevant reasons remain unclear. 
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| ZAITSU eT Al.
T A B L E 3
Odds ratios of each occupational class associated with risk for stomach, lung, prostate, and overall cancer incidence stratified by Evidence for socioeconomic gradients for less common cancers remains sparse. 
| Null occupational gradient
The positive socioeconomic gradient for colon cancer has been reported in Western countries. 3, 4 The incidence of colorectal cancer has dramatically increased in Japan since the 1970s; the age-standardized incidence rate is now similar to that in the USA. 25 However, we observed a null socioeconomic gradient for male colorectal cancer, as well as for female colorectal cancer in a previous study, 10 which might be partly attributable to potential protective effects of traditional dietary habits in Japan (fish). 
| Positive occupational gradient
For prostate cancer, our observed excess risk with higher occupational class has not been consistently reported worldwide, 3 whereas an excess risk with higher occupational class, possibly related to prostate cancer screening and overdiagnosis, has been reported in USA. 27 In Japan, annual health checkups are conducted in the workplace, 10 which often include an opportunity for prostate cancer screening. Therefore, those in the "other" occupational group (such as the unemployed), who are not actively engaged in paid employment, may not have had a chance for undergoing prostate cancer screening and therefore may have a lower likelihood for over-diagnosis (Table 1) ; however, empirical evidence for prostate cancer screening in the Japanese population has not been reported yet. 28 Evidence for socioeconomic gradients for kidney cancer remains sparse. 3 An observed tendency toward a positive socioeconomic gradient for kidney cancer may be partly associated with risk of renal cell carcinoma in higher occupational class men in Japan. 
| Strengths and limitations
As far as we aware, we first found the association of occupational class (as an indicator for SES) and risk of various male cancer incidence in Japan. This study is one of the largest studies for cancer incidence reported in that country. The strengths include accurate diagnosis, which was directly extracted from medical charts in contrast to less accurate diagnosis with claims data, 16 and use of the longest-held 
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occupation, which is more accurate to measure SES compared with the most recent occupation. 6, 7 However, some limitations should be noted. First, the selection of hospital controls might have introduced selection bias in either direction (toward or away from null). The absence of relevant population-based data did not allow us to obtain population-based controls (as in studies in the Nordic Occupational Cancer Study), 29, 30 and one-third of the missing information may reflect selection bias even though we performed multiple imputation. In addition, because the duration of occupation was collected at the questionnaire, recall bias might have introduced. However, occupational profiles of our controls are nationally representative, 10, 11 and sensitivity analysis showed the same result. Second, other relevant socioeconomic factors (ie educational attainment and income levels) 21 were not evaluated owing to the limitations of our data. However, a previous large-scale study in Finland showed that male cancer incidence differed across occupational classes even within strata of educational attainment and income levels. 4 Finally, our broad occupational category was not designed to detect occupational exposure and differed from occupational categories to detect specific occupational exposure. 29, 30 In addition, we could not assess multiple primary cancer cases or other possible risk factors (overweight, diet, institutional place-based discrimination, physical activity, and cancer screening program). [31] [32] [33] [34] Therefore, future studies are warranted to integrate all these aspects of cancer causal pathways.
In conclusion, we have documented socioeconomic inequalities in risk of various male cancer incidence in Japan, which were not explained by smoking and alcohol consumption. The national cancer prevention strategy needs to explicitly incorporate strategies to address occupational class. Since national legislation to restrict indoor smoking has yet to be established in Japan, intensive promotion of preventing passive smoking in (although not limited to) the workplace should be a priority.
